Previous research has shown a systematic relationship between phonological working memory capacity and second language proficiency for alphabetic languages. However, little is known about the impact of working memory processes on second language learning in a non-alphabetic language such as Mandarin Chinese. Due to the greater complexity of the Chinese writing system we expect that visual working memory rather than phonological working memory exerts a unique influence on learning Chinese characters. This issue was explored in the present experiment by comparing visual working memory training with an active (auditory working memory training) control condition and a passive, no training control condition. Training induced modulations in language-related brain networks were additionally examined using functional magnetic resonance imaging in a pretest-training-posttest design. As revealed by pre-to posttest comparisons and analyses of individual differences in working memory training gains, visual working memory training led to positive transfer effects on visual Chinese vocabulary learning compared to both control conditions. In addition, we found sustained activation after visual working memory training in the (predominantly visual) left infero-temporal cortex that was associated with behavioral transfer. In the control conditions, activation either increased (active control condition) or decreased (passive control condition) without reliable behavioral transfer effects. This suggests that visual working memory training leads to more efficient processing and more refined responses in brain regions involved in visual processing. Furthermore, visual working memory training boosted additional activation in the precuneus, presumably reflecting mental image generation of the learned characters. We, therefore, suggest that the conjoint activity of the mid-fusiform gyrus and the precuneus after visual working memory training reflects an interaction of working memory and imagery processes with complex visual stimuli that fosters the coherent synthesis of a percept from a complex visual input in service of enhanced Chinese character learning.
Introduction
Communicating with people around the globe is becoming more and more important in an increasingly globalized world. Thereby the ability to speak different languages is a condition precedent. Chinese is one of the languages, which are most frequently spoken all over the world. Thus, learning Chinese as a second language is vitally important for many Westerners. One of the most crucial aspects of second language learning is vocabulary acquisition. As words are the basic building blocks of language, the amount of vocabulary knowledge restricts the learner's production of written and spoken language as well as the comprehension of spoken and written language produced by others (Baddeley, Gathercole, & Papagno, 1998) . In contrast to alphabetic languages, little is known about how second language vocabulary acquisition can be improved in the most frequent and most prominent logographic language: Mandarin Chinese. Since the Chinese writing system decidedly differs in the design principles and the characteristics of visual appearance of the words compared to alphabetic languages (Perfetti, Nelson, Liu, Fiez, & Tan, 2010) , it provokes the question which processes underlie visual word i.e. character learning in Chinese and whether this process can be trained to result in improved performance in Chinese vocabulary acquisition. In this regard brain imaging methods reveal precious insights in relevant neural networks of second language vocabulary acquisition as they might disclose specific affordances of processing words in a new language system that should provide an indication of underlying processes. 
